Traffic jam in and around parking lots will be reduced, if positions of open area are informed to drivers waiting at entrances of them. Therefore to detect cars in outdoor parking lots, several methods using the image processing have been proposed. One of them is a method which judges visibility of white lines.
White lines are drawn in almost all parking lots to separate each parking division. If a car stops in a parking division, the car hides the white lines which is around the division and far from the camera. Thus the method was developed which judges car parking by detecting the hiding. In experimental results, the method has achieved high detection accuracy of about 98%.
The method needs one template image for each camera. Since the images were created by human in the previous research, much cost and time was required for their creation. In this paper, we present the method automatically generating the template images.
Firstly our method emphasizes input images by expanding their intensity, then converts them to binary images. Effect of the intensity expansion is shown in Fig.1 . Much white lines are correctly detected from the emphasized image. From several of the images, our method synthesizes an image in which few car appear. One example is shown in Fig2. Secondly white lines are detected by using the Hough transform. Then the lines that are roughly parallel to each other on the image are gathered in a group. If the lines are parallel in the three dimensional space, the lines are cross at a vanishing point on the image. Thus the most probable crosspoint of the lines is computed, then the lines far from the point are removed from the group.
Since some of white lines are not correctly detected, the method completes white lines by the rule that the white lines on the parking lots are parallel and same length. Figure 3 is the completed image of Fig.2 . In Fig.2 some white lines on the right side of the image do not appear, however, they are correctly displayed in Fig.3 .
Finally, each rectangle area, three sides of which are surrounded by the white lines, is selected as a parking division. One of the three white lines is associated to the parking division, if the line is expected to be hidden by a car stopping at the division. The information is saved in the template image as shown in Fig.4 .
In experimental results, the accuracy of car detection with automatically generated templates was 96%. The rate is sufficiently high although it is a little lower in comparison of the manually created templates. By using the proposed method, the cost for supplying one template image was reduced from 1-2 hours to a few minutes. In this paper, we present the method automatically generating the template images. Firstly, our method synthesizes an image of parking lots including no cars from several images. Then, the method detects white line segments from the image. The line segments are corrected in consideration of the rule that white lines on the parking lots are parallel and their length is constant.
Finally, parking divisions are determined from the line segments and stored in the template image. In the experiment using the template generated by our method, accuracy of detecting cars was about 96%. The template is comparable to the manually created template in accuracy. 
